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The bridge spans the Grand River in downtown Grand Rapids, Kent
County, Michigan and links Michigan Street on the east and Bridge
Street on the west.

UTM: 16.608085.4758170
Quad: Grand Rapids, West - Michigan

1903-1904, Railing replaced 1959.

City of Grand Rapids
300 Monroe Avenue, N.W.
Grand Rapids, MI 49503

Vehicular/Pedestrian Bridge.

The Bridge Street Bridge 1s a rare early example of a reinforced concrete
arch, earth-filled bridge, and one of great size, measuring 468 feet long
overall. This bridge is the second largest known surviving example of
this design in Michigan. This was one of the earliest large reinforced
concrete arch, earth-filled bridges built in the United States and received
considerable attention in the national engineering literature. It was listed
as eligible for the National Register of Historic Places in April, 1986.

This documentation was undertaken in December, 1987 in accordance
with the memorandum of Agreement by the City of Grand Rapids,
Federal Highway Administration, State Historic Preservation Office and
the Michigan Department of Transportation as a mitigative measure prior
to demolition and replacement of the bridge in early 1988.

Robert Phillips
Environmental Scientist
Williams and Works
Grand Rapids, Michigan
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The existing Bridge Street Bridge is located in downtown Grand Rapids, Michigan as shown in
the general location map. The bridge and its immediate surroundings are shown on the Bridge
Street Bridge site map. The bridge connects Michigan Street on the east and Bridge Street on
the west.

The existing bridge is the fifth bridge to be built at this location. The first was a wooden foot
bridge builtin circa 1842 (7). A second bridge was built at this location in 1852 by the Grand
Rapids Bridge Company (7). This toll bridge, burned in 1858 and was rebuilt that same year
(7). This structure was replaced with the fourth bridge at this location in 1884 (7). Since the
construction of this first bridge, this crossing location of the Grand River has been an important
link between the downtown central business area and the west side residential and commercial
areas. As such the crossing has always been important and vital to the economic health of the
city as well as the convenience for commerce and pedestrian traffic (6).

An historical photograph (MI-27-16) indicates that a steel tressel type rail bridge was located at
this crossing just prior to the construction of the present reinforced concrete arch, earth-filled
bridge. Infact, the photograph and published reports reveal that the old tressel bridge was used
as a construction way and integal part of the new structure (9).

In circa 1902, the city decided to replace the steel tressel bridge with a new reinforced concrete
arch, earth-filled bridge over the Grand River at Bridge Street. The new bridge to be
designed/build under the supervision of L.W. Anderson, City Engineer for Grand Rapids, was
to be designed to carry pedestrian and train traffic (9). The bridge which carried two sets of
tracks, was built by Joseph P. Rusche, contractor of Grand Rapids for a cost of $87,400 (9)(1).
The constraction of the bndge began on the substructure with the excavation of the two new
piers and abutments in June 17, 1903. Both piers and abutments were completed to the spring
line level by November 24, 1903. The bridge construction was completed in late 1904 (9). A
bronze plaque, which is no longer present on the bridge, was fashioned and affixed to the
bridge to commenerate the completion of the construction of the bridge. This plaque,
acknowledges the Mayor of Grand Rapids, Mr. Sweet, Board of Public Works President, Mr.
Rowson, the City Engineer, Mr. Anderson, the builder Mr, Rusche and the1903-1904 erection
date (Photocopy of original design drawing, MI-27-13).

The Bridge Street Bridge is a rare example of a reinforced concrete arch, earth-filled bridge and
is one of great size. The bridge is the second largest known surviving example of this design in
Michigan. This was one of the earliest large reinforced concrete arch, earth-filled bridges in
the United States and received considerable attention in the national engineering literature (9).
Based upon these facts and the overall importance of the bridge to the eCconomy and
transportation linkage to the community of Grand Rapids, the Bridge Street Bridge was
determined to be eligible for the National Register of Historic Places by the State Historic
Preservation Office and the National Park Service in April 1986.

The history of the Bridge Street Bridge is largely limited to those facts that can be gleaned
from a few original drawings prepared by the City Engineer, several historic photographs and a
number of newspaper articles (2)(3)(4)(8). Unforwnately,the City plans are incomplete and
the presence or existance of the building contractor’s shop drawings are unknown. The best
single source concerning the constructionof the bridge was an article presented in the
Engineering News, published in New York in December 1904 (9).
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The Bridge Street Bridge is a five span, reinforced concrete arch, earth-filled bridge
(Photocopy of plans for Bridge Street Bridge across Grand River at Grand Rapids, Michigan,
April 17, 1903, Plan 2 - sheets 1 and 2). The existing bridge is 468 feet long and 64 feet wide
with a deck area of 29,952 square feet. The structure consists of five unequal spans or arches
with the four piers and abutments founded in bedrock (Photocopy of Plan 2 - sheets 1 and 2)
{Photocopy of plans for retaining walls on Bridge Street between Grand River and West Canal,
1903)(9). The center span is 87 feet long, the two spans abutting the center span are 83 feet
long, while the two spans abutting the river banks are 79 feet in length (Photocopy of Plan 2 -
sheets 1 and 2)(Photocopy of Contract No. 210, sheets 1 and 3, plans of centering for 79 foot
and 87 foot spans, concrete steel bridge over Grand River at Bridge Street, Grand Rapids,
Michigan, Feb. 25, 1904)(9). The substructure and archring construction technique 1s
discussed in some detail in the Engineering News article (9). Following the completion of the
arch rings, the spandral walls were constructed. Cross sections of the spandral walls are shown
on the City drawings (Photocopy of Plan 2 - sheets 1 and 2) and in the Engineering News
article (9) and require no further mention here.

Once the spandral and parapet walls were completed, the structure was filled with earth fill
from local sources. The fill was placed to a height that would allow a 12 inch pavement or
wearing surface including sidewalks and rail trackage to be constructed (9). The wearing
swrface of the original bridge was most likely concrete and brick as indicated by a City drawing
of an adjacent section of roadway (Photocopy of plan for walls and superstructure to complete
Grand Trunk subway at East Bridge Street, circa 1903).

The approaches to the abutments were made boxed shape and of concrete reinforced by
Johnson bars (Photocopy of plans for retaining walls on Bridge Street between Grand River
and West Canal, 1903)(Photocopy of plan for ducts, sidewalks and retaining wall on Bridge
Street from Grand River to the West Canal, 1903)(2). The City’s drawings also detail an
underground passage at the east end of Bridge Street Bridge (Photocopy of plan for
underground passage at east end of Bridge Street Bridge, June 17, 1904).

The bridge was not overly omate and presented a simple appearance. The railing details and
ornamental design applied to the bridge are shown in the City plans (Photocopy of Plan 2,
sheets 1 and 2) and as aptly described in the Engineering News article (9). The railings and
ornamental parts of the bridge such as keystones, brackets, consoles, dentiles and panels were
cast in molds and set in place much as cut stone would be.

The bridge has 8-feet wide sidewalks on each side of the deck. The original railing, replaced in
1959, consisted of concrete parts and steel lattice railings (5). Over time, the bridge has had
many different wearing surfaces from bricks to asphalt. The present wearing surtace is asphalt
with the sidewalks composed of concrete.
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A documentation search did not identify any references to significant historical or note worthy
events associated with the Bridge Street Bridge. The existing bridge continues to play an
important role in the local community. Of the seven bridges that cross the Grand River in this
area, the Bridge Street Bridge is the most centrally located and carries the most traffic (6). This
bridge is an important link and is vital to the economic health of the City, as well as the
convenience of residents. The bridge is also very important to police and fire protection and
for public transportation.

The bridge, including its ornamentation is presently deteriorated to the point where
replacement is justified and has been authorized to commence in early 1938.
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GRAPHIC DOCUMENTATION
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STRUCTURAL DETAILS OF THE NEW REINFORCED
CONCRETE BRIDGE-AT GRAND RAPIDS, MICRH.
By Wm. F. Tubesing.*

GENERAL DESCRIPTION.—There hazs T1e.
cently been completed across the Grand River at
Grand Raplds, Mlch., a new street bridge of Tein-
torced concrete which deserves to be classed 44 &
model structure of lta kind, This bridge was de-
algned and bulli under the direction of Mr, L W,
Arderson, Clly Enginesr, and it coosists of Ave
arch spans, one $7 L, two 83 fL and twe 9 ft,
long. Fig. 1 shows an ¢levatlon and longitndimnal
section of one of the arch spans, and Fig. T ahows
detalls of the spandrel and parapet wall construc-
tion and of Ihe ralllegsr. The maln dimensions

-arches was,

slgner assuried a 15-ton steam road roller 11 ft.
between axies, with § t0ns on the forward wheel
4 ft. wide and #)3 tons on each of the iwo rear
wheele 20 Ina, wide and 5 fo upart on centers
The assumed tnadull of elasticity were 1,500,000
for concrete snd 30,000,000 for steel. The maxi-
mum compression allowed on the conerete in the
exciudlng temperatare stremes, 500
ibx. per 8. ln, and, ineloding lempernturs rrs1ses
due to & varlation of 40*, 75 1bs. per sq. In. The
mazimum tension tllowed In the concrete In the
arches was, Inciuding temperaturs siresses due to

A& variation of 40°, 73 1b& per sq. im, and, exclhrd-

ing tetnperature siresses, 50 ibx, per sq, in. Thea
maximur shear allowed wax 73 1bs jer sq. In,
Conerets siabe, girders, beams, floors, wralls and

the concrete, The Imbedded steel in walls and
pPosts subjected I compression only was used s
a precaution apainst eracks due 19 shrinkage.
SUBSTRUCTURE.—The subsuroeture of the
bridge consists of four plers and two abutmenta
of the general constroction shown by Flg. 1. Beth
plers and abultienis rest cpon 2 rock bottom of
litnestone; ta gut ta solld rock excavation had to
be carrted iraugh hardpan contalninr granlts
boulders. Werk on the excavation for the plers
was begun June 1T, 1503, and both plers and
abutments were completed to the sprioping Hne
level on Nov. 24 1903, There were about 2,000
e yde. of excavation, and £000 e¢u, you of con-
crete work Involved. The approaches to the
aburments were made box-shaped, of concrets,

VIEW OF REINFORCED CONCRETE BRIDGE AT GRAND RAPIDS, MICH.
L. W, Anidersan, City Engincer; Joaeph P. Husehe, Contractor, Grand Hapids, Mich.

and general struclural features of the bridge
can be delermined qulte elearly from these draw-
ings.

LOADS AKD CONDITIONS.—The leading and
olher condltiona nasumed in deslgning the brldge
were a8 followa:

Eidewalka

For concenlraled load on ine rokdway the de-

*Clty Engloetr's Oftce, Grand Raplds, Mich,

ponts ware requifed to have a safety factor of ¢
in one month.

It was required ihnt ﬂeel ribs under & Eiréss
not exceeding 18,000 tbx. per ag, in. must ¢ mble
to {ake lhe entirs dending momunt of the arch
without ald from the doncrete nny have flange
ureas of not less than the 1-50th part . f the total
ot the nrch and 1-50th of the crown. The actual
stress in lhe steel, when embedded in and wcting
In comblpatlan w™ith the concrete, was required
not lo exceed 20 timen the allowabie slcesa In
lhe concrele. In slaba, girders, beamn, foors And

reinforced by Johnson bart. ‘The space bhetwesn
lhe west wpproech walls was fHiled with stone
and gravel and that between the easl approach
watly was uillized for a pubile comiort statloa.
Two grades of conerete were used for the.
abutments, Fot lhe lower portioh of the abut-
menta the concrele consists of 1 part natural .
cement, 23 parts sand and 4 parts gravel, and
for the upper partlon the concrete ls componad of
1 part Portland cement, 3% ports sand and T

~ parts gravel The last mixture 15 aise used for

the plers, apendrel and rtelsining walls and the

wails pubjected 10 tranaverse miress, the steel wax taclng of abutmenis

assumed |¢ take 1he eniire atress without aid frem

" ARCH RING CONSTRUCTION.—Prepamatory

{Page 9)



to Lha constructlon of the arch rings, #ight spacs
of an old steel bridge had to be removed, deansd
and painted, and & (oot bridge had ta be bullt.
Work Wiz begun 4t tha easf end of the bridge.
and ax fast 4x the old ates]l spans wers removed
the plling for the centering was driven. Owing
to the Aardpan boltorn these plles would pot pens

Bridge Street Bridge

HAER

were 4ald {n ploce by the onnecting roda with
tys hooks previously described, No  tromble
whataver waa experienced (0 placing the rods 2nd
keeping them accurately in poaition. The con-
ertts was mixed fairly wet, and was worked
around and undernmesth the rods with ixS-in.
tsmpert !In much the 3:me way as batlast I

trete more than 8 |[nx. 1o any plene. This made
it necessgry ¢o brace the plles vary thoroughly,
a¥ shown hy the drawlngs of the centers gleen In
Fig. 3. These drawings give all dimenslons, and
axplaln the conatroction of the centery cleariy.
It will bs noted that wedges [ormed the Lisans
provided (or lowering che <ealering. .

The dimenslons and thickness of the areh rings
.tor the &3-ft. spans are shown by Fig 3, and
Flga. 1 and 2 zhow detalls of one of ths T3-It.
spand, Tha conctets used fOr the arch rizgs was
compoded of 1 part Poruand cement, I purts
mnd and 4 parts gravel Each ring was tzin-
forced by 14.in. Thacher rods in pairz, consigt.
ing of an Intradcss] and an ertradosal rod esch.
The outilde palir of rods on each mfds of the zing
Ix placed 3 Ins. 1n from the fece of the arch, and
all the other pairs 4r9 spaged 14 ina apart trane-
weraely of the bridge ‘Thé rods are aiss em-
* bedded 3 ins In trom the extrsdosal and intra-
dosal ficem of the rinw. At the abutiment and
pler enda the relnforcing rods are fAteed with -in.
washers snd nuis, to give them abchorage, and
they are made contlonous from end to end of the
span by means of turnhucklea Generzlly the
rods came in lengtha of 27 and 33 ft. Congection
through the arch ring betwesn the upper and
lower red of each palr was made avery ¢ ft. by
meana of a 5-ln rod, provided with a hcok at
«ach and

Tha mechod of consiructing cthe arch rings was
=8 tollows: The endmost 2ections of the- remn-

é(_-....,_ UM

La:;rrucﬁnut Se-:h-uﬁ. .
FIG. . PART LONGITUDINAL SECTION OF AEINFORCED CONCARETE ARCH BRIOGE AT
. GRAND RAPIDS, MICHM,

worked noder ratlway tles. After embedding the
lower bira, 3 stider conareta wu'deoodzed and
rammmed 1o 4o, leyers The arch ring =as bullt
In transvarss sections, and e2ch sectlon was com-
pleted I a continuous operation in on¢ day., The
crown section wad built frat, and twn tha twe

. akewbsck sections, and lzat the (ntermedlate aec-

tions. To define the sections during construction
1 form Hormal to the sofit was employed. It
required fAve <aya io coastruct each arch ring.
The Arst arch was Begun May 25, 1904, and thr
lasi wia completed on Aug- 4 1904

I SFANDREL WWALL CONSTRUCTIQN.-=The
eorsraction of the spandrel weliix calls for brie{
mention omly. The fSryt operation was 1o pre-
pars tha arch ring for the wall by chpping holes
iots the top surfscs, Fig. 3 ahows the comstrue-
tion of the spandrs] wall forms, and the method
of bracicg them Irom che cepters. The laggiog
for forming the faces of ibs wallz war well
chafwed and ofled. Expenaioa Joints in the
spandrel wells were tormed by simply laying the
concreld against 4 vertieat form, and then bnt.
Hog«the following section against this xmooth
warfacs with @ aheet of tar paper Inserted ba-
tween. The lower part of the apandrel wrally in-
slde and tha whols top suriace of 1Ee 2reh ring
wera waterprooted by a mOrtar coal corposed of
1 part Portland cement, 14 part thoroughly ytacked
lLme and § parts sand.

RAILINGS AND ORNAMENTAL WORK —
The raillngs and ornemental parts of the bridse
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torcing hars, whith had heen anchoered into the
' plery and abutments durlng thelr copstructlon,
wers beat down 1o the curva of the areh ring and
connected up wilk the arch rods proper. zs shown
by the view Flg. 4. Scantling placed tranas
warsely acroes the Ingglng of tha centers aerved
1o hiock up the a0t rods, while the upper rods

Llavatiam,
F1G. 3. CENTER FOR B3-FT. SPAN,  GRAND RAPIOS BRIDGE.

sech o8 kaeystooea, brackets, c¢onsoles, Jdentlles
acd panels, weres cast In melds and set In plecs
much 14 cut stone would be. Special molds were
smployed for each of theses different shapes
These molds were plastérdd with an sarth damp
mortar compesed of 1 part ¢ement and 24 partr
fine sbatp send, which was followed up witn’a

o i osep il

No. MI-27 (Page 19}

backing of wet concreca composed of 1 part
cement, 2 parts sand and 3 parts hroken stone
pagafag 4 -In. ring. The faclng martar was
mads 1% Ins. thick. The <antings cannot bt
told from dressed stone 2t a faw feet distance.

“The part elevation and sections In the draw-
laga of Flg. 5 show the arrungemant of ths
various castinga to form R4 completed ralling,
coping, ete. ‘To speclty, A 13 the arch ring, S the
brackets, O the coplng, and D, E and F, rezpec-
tively, the base, balusters and rall of tha uridge
rallilng, Yhe blocks G and H show the Ley-
stone and ralling post, The lorms or molds for
each of thess paris are shown by the other draw-
ings of Fig. & A deacription of sch of ihese
forms follows: .

The keyatoaed were molded la wooden forms.
conaisting of one Dlece, a, forming tha top and
front. ol two #lde Dleces, f; Of 4 botiom consiat.
Ing of two paris, b and ¢, and of 2 back plece, §.

DR ERE
ALY
DU U RY

BagTion MN. Sastion K,

T Fig. & Gross-Seetions of Grand Ragids Svidge.

The back and side pleces 204 sHensd with 2x3%%
in. pleces, and the fromt, sldex and back are held
together by yokes or clamps, The front of the
mold wis the ocaly portlon-esiling for particular
work, acd thir wes made of bosrds zminetsd
togethes

The bracket maoldy consisted o2 twe side pleces
provided with grooves for receiving the front and
back pleces, and with atats for Ue rods clamping
the whole moid together. It will be naoted alss
that the aide pleces had nalled to them Inside &
baveled Mrlp L& L0fTn = groove in each side of the
cast.block. Tha purpode of thls groovi was lo
provide a bond to hold the bracket more Brmly
in ths sdjolning concrete of the wall. The bots
tom of the mold was formed by a 2-In. plank, and

-
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tengituvainagil Saction.

when the cancrets had been tamped In placa the
forms were removéd, and lhe bragket wax left
on the battornr to 1t [t may He noted here bhat
a xoo'dlv number of the bracketa showed a craok
at tha jolnt marked x cauzed by tampling at the
polnt ¥. In constructlon the brackst castings
were ael at proper intervals on the spandrel walls, .
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which had beep completed up to the level of the
llhe X¥. The coplng Tourse was then built up
around the bracket blocis to the level of the
bottom of the ralling baae,

The mold or {orm for the coDPing course wag de-
slgnead to bulld the coplng in siiccessive sectlony,

. for the reasgn that 'he piles settled when the

load waz put on, which would nat have ccourred
if the plles had received a few more blowsn X
took three days to chip out the same with 1 good
force of mén. Don'L be too slack with tammpling.
Be cartzin that your forms are well braced, snd

FIG. 4. VIEW OF GRAND RAPIDS BRIDGE DURING CONSTRUCTION, SHOWING
RAEINFORCEMENT IN PLACE ON CENTERS.

end was Bulli up areond the bracket hlocks, znd
supported from ihe centres ws shown hy the drew-,
Ingx To form the expaneion Joints ia the coping
‘course there were lnserted across the mold =«
proper Iotervala a short iren plate 4 In. thick, cut
io fit. The cuttlng of this plate was fonnd to be
a slow operation.

The forma for the base of the rzlling {agstion
D) consisted of 1¥-In. mock for the zldes, and
4-in. atock for the slopes, They extended acroms
the arch, and were held together by & very simple
though very efficlent clamp. Thir conalsted of
twe 2x3x33.in. pleces nalled to a 2x3xiT+lnn plece
by heans of galvanlzed irop strips, About half-
way down the long plects, a 3o-in, rod was run
through, and secured up against blocks, h, plackd
about 58 ing. apart Thess blocks wers removed
as the concrete was put In piace. It will be no-
ticed from the crossraection of the ralling thet
the balusters sre aet into nockels formed In the
top Of thr hase course, These sockets were
tormed hy means of the mold shown at W and Z,

In casting the baluaters, Section (E), a %-in.
caat lron mold, consiating of four iron sldes and
&n Iton top, wan used. Originally there were two
end plates of Irem, but it was found more con-
venient to have the bottom cne of wood and sllow
the cast spindel to atand and set. The moid was
held together by %4.la. bolts. It would bave
been more practical o have had the slde casting
compoaed of two parts,

The form for the ralling Ja hullt up arcund the
tops of the spindelr. The boliom plece lo 1x8
ine., to which 4%-In. ogee moldlng Is nalled. The
sldes 2r¢ of I-In. sweck. and are clamped o=
gether. The top Is finlshed off with a trowel

The mold for the posts ia made In four parts,
which #it together at the top and bottom by s
bevel lolnt, as shown In the one.iourth mection.
The broad sidea rest agalhst the narrow ones, and
sre held agalnat the eamé by meana of %-in. Toda
running through 233 in. stock; 2+n. projecilons
of the broad sides fscllitate the removal of the
form from the completed posts

As regerds future work of the character de-
scribed here the follewlng suggeatlona may be
made:

Be sure you have driven your piles deep enough
io be certaln they =i not settle, A half section
of the arch ring had (& be chipped out by hand

’

thus insure yowsel! agalnst any hulging. Alm
to get ma good 3 carpentér m2 you can for your
apecisl work :

AN IWWTERESTING STEEL ARCH BRIDUE DESIAN.

The great masoury dam, now nearly completed,
torming the closure of the Mew Croton Reasrvols
of the watar-supply 0f New Tork City will con-
taln, as an sccestory structure, a large steet arch
bridee of ihteresting deslgn. Bldx for the con-
struction of this bridge bave zlready been called

terrrpe Lie

tion, drawn from drawinga and specifications, may
facilltate the comprehenaion «f the deslgn;

GENERAL CONSTRUCTION,~—The view, Fig.
1, 1s a front elevatlon of the ¥New Croton Dam,
looking upstream, L ¢, toward the east. The
aplilway, at the left or northerly end {a a masonry
overfall weir about 1,000 £t lonap, curved upatream
to an Irshape In ground plan and discharging inte
a sloplng rock channe! leading’ past the maln part
of the dam to the valley below. The driveway
runniog sleng the top of this dar fa to be car-
ded over this splllwsy channel by the arch
bridge le question. a zi-mesure 200 It in spad.
Al one time a stoné masonly arth wis coltem-
plated far this crosFing, occUpYINg the same po-
stlon 3 shown o Fip 1 for the steel arch. Ths
general dimensions of ‘the ateel arch desigm, 2£
rise, span and width, were Ayed by the provision
which had been made for the sione arch, The
bridge (see siso Fig. %) is 200 fL 1 apan & to &
of bed-plated, has a rizse of 43 1L 5 Inx (rom .
center of bed-plates tc center of rih at <xrown,
end is 18 1t b ins. wide ¢ to c. of ribs. The total
Hae from water tabdie to roadway iy 5% ft

The erch s of the undraced or s0ild-rib t¥De, a8
appears from Fig. 3. The two ribs are of ‘box«
girder secton, with 2 depth varylng from a mxxi-
mum of 42 ins. 2t e crown to 3§ Ink at the
abutmeots. The riba reat agginat the skawback
masonry by riveted shoes bolted rigidly to the
mazonry; they sre therefore fixed-¢end arches. Al
the crown, however, a 10~in. jolnt-pin la provided.
In addition the rihs are zpliced by riveted con-
nections at the crowa, The following clouee In the
apecification, which deea not necesoarily refer to
arch ribs, may indicate the reasons for Lhe com-
round pin-and-riveted crown loint:.

All feld jommts pad conoectione shsll be thoroughly
rivated mp af such e stage of grection thet sl memiers
are truly liced up end [res from ioternel stralns aod
rwists whan swihxing ths bridge (res.

Ax the bedplates of the ribs are cast solld with
eement mertar, fter the ride have been con-
necred ¥p, there are thus virmsly three hioges
during erectian, which will ensure Lhe absence f .
loltal siresses. . -

The 'wo arch ribs sre sat In vertlcal planes:
They mre bruced together by 2 full syatem of fonr-
angle iattice atruts snd crosaed four-angle diag-
oogis. The penel-points of thlr Isteral ayatem eor-
respond with the yoadwey posta -

The roadway 1§ & horizontal plate composed of
transverse 15-Ir. J-beama apaced 4 1t € Ins. apart,
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FIG..5. DETAILS OF SPEGIAL FORMS FQR RAILINGS AND ORNAMENTAL PARTS.

for, and it 15 expectad 1o have the dridge com-
pleted hy March 1, 1005. From the coptract
drawinga on which hida are asked we select soma
reprezentatlye plana and detsils, reproduced ‘!:ere‘
with. These ghow the Intended conatruction
eompletely; the follewlng explanstory lnformas

and concrets &rcheés turned between thess beams.
The bezms themaeivea are supported by two
lnng!tudlnél ariades of riveted conatrucilon, con-
tinuing downward In the form of buili-up ateel
poats to a fooling on tha sreh-rib, The poets are
of hox eectlon and the arches connecling their
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